= Abstract = Kawasaki disease (KD) is an acute systemic vasculitis of unknown etiology that affects children. There are few reports that describe the Epstein-Barr virus (EBV) as the possible infectious agent of KD. Here, we describe a case of KD in a 15-year-old boy complicated with giant coronary artery aneurysms, pericardial effusion, and splenic infarction. The clinical course of KD was refractory to intravenous gamma globulin and aspirin. Our patient also showed typical findings of concomitant EBV-associated infectious mononucleosis, such as hepatosplenomegaly and generalized lymphadenopathy, with EBV-positive atypical lymphoid hyperplasia. He improved dramatically after receiving intravenous methylprednisolone followed by oral prednisolone. Ultimately, the coronary artery aneurysms remained as the only sequelae. We report a rare case of adolescent KD with EBV-associated infectious mononucleosis and splenic infarction. (Korean J Pediatr 2009; 52:1029-1034 
Introduction
Kawasaki disease (KD) is an acute systemic vasculitis, predominantly affecting children aged less than 5 years. KD is characterized by high fever, bilateral conjunctivitis, erythema of the lips and oral mucosa, edema, erythema or desquamation of the hands and feet, rash, and cervical lymphadenopathy. The etiology of KD remains unknown, although clinical and epidemiologic data suggest that it is infectious in nature. Treatment with high-dose intravenous gamma globulin (IVIG) and aspirin is standard, and in most patients, this treatment prevents the development of coronary artery aneurysms (CAAs), a major complication of KD 1) . However, approximately 20% of patients have persistent or recurrent fever despite IVIG treatment, and hence, additional therapies such as retreatment with IVIG or steroids are required 2) . Adolescent-onset KD is rare 3) , and reports of non-coronary vascular involvement in adolescent-onset KD are even rarer.
Here, we describe a case of refractory KD with Epstein-
Barr virus (EBV)-associated infectious mononucleosis (IM)
in a 15-year-old boy complicated by giant CAAs, pericardial effusion, and splenic infarction. To our knowledge, a case with this combination of complications has not yet been reported.
Case report
A 15-year-old Korean boy was admitted to a local hospital because of fever for 8 days, skin rash, red eyes and lips, dizziness, and vomiting. Lumbar puncture was performed to rule out meningitis, and analysis of the cerebrospinal fluid revealed mild lymphocytic pleocytosis (13 cells/μL), slightly increased protein levels (34 mg/dL), and normal glucose levels. Despite empirical antibiotic treatment with ampicillin and sulbactam, ceftriaxone, and clarithromycin, the fever persisted. On the 11th day of illness, oliguria, generalized edema, and pleural effusion developed.
An echocardiogram revealed mild coronary artery dilatation.
The patient then received a single dose of IVIG (1 g/kg)
since KD was suspected.
On the 14th day of illness, the patient was transferred to our hospital because of persistent fever and the above- Remittent fever persisted even after the patient was given 3 doses of IVIG (total: 5 g/kg). The LAD coronary artery expanded progressively and reached a maximum diameter Fig. 4. (A) This graph shows the response of fever to the intravenous gamma globulin and corticosteroid therapy and the duration for which skin rash, lymphadenopathy, and hepatosplenomegaly persisted. After methylprednisolone pulse therapy (30 mg/kg/day for 3 days), the patient had a dramatic positive response and his fever resolved. However, the fever recurred and relatively long-term (3 month) treatment with oral prednisolone was required. (B) The high EBV load decreased steadily in parallel with the clinical symptoms and reached normal levels at the 16-month follow-up. less than 5 years. Occurrence of KD after late childhood is extremely rare 3) . Therefore, arriving at a diagnosis of KD in adolescents is challenging and can be delayed because of the low index of suspicion for KD. Delayed diagnosis leads a delay in timely treatment with IVIG. According to the updated American Heart Association guidelines 1) , it is preferable that a single dose of IVIG (2 g/kg) be administered together with aspirin within the first 10 days of illness, which is before aneurysms develop. In our case, both delayed treatment due to late diagnosis and treatment with half the recommended dose of IVIG may have contributed in part to the development of giant CAAs. In addition, our patient had many risk factors for CAAs, such as prolonged fever, older age, hyponatremia, hypoalbuminemia, high C-reactive protein levels, anemia, and leuko -cytosis [4] [5] [6] .
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Although KD mainly involves the coronary arteries, medium-sized arteries in the body can be involved. These non-coronary vascular complications are rare and include peripheral gangrene 7) , cerebrovascular accident 8) , ischemic small-bowel strictures 9) , and ischemic colitis 10) . To our knowledge, splenic infarction associated with KD is extremely rare, and only 2 such cases have been reported to date 11, 12) . There are also reports of a few cases of splenic infarction associated with IM or the presence of anticardiolipin antibodies 13, 14) . Anticardiolipin antibodies are antiphospholipid antibodies that often increase transiently in various infectious diseases and in acute KD 15) . Our patient did not have a history of venous or arterial thrombosis, except splenic infarction, and his anticardiolipin antibodies titers normalized after steroid treatment, as observed during 3 months of follow-up. Based on these findings, we speculate that splenic infarction is an unusual vasculitis manifestation of KD rather than an antiphospholipid syndrome.
There have been several studies on the relationship between EBV and KD. Kikuta et al. 16) 19) .
The majority of adolescents are EBV-seropositive because of prior exposure.
Although corticosteroids are the treatment of choice in other forms of vasculitis, their use has been limited in children with KD or EBV-associated IM. However, corticosteroids have been reported to be useful in patients with KD who fail to respond to IVIG 20) . Furthermore, there is case report that steroid treatment of cardiac tamponade during KD was effective 21) . 
